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tual is already a theory.
Johann Wolfgang Goethe
I. Introduction*
This paper attempts to provide a complete overview of
the data base used for sectoral productivity measure-
ment in West Germany. The main purpose is to assist
the potential user of productivity data in more clear-
ly understanding the nature and quality of German
statistics. It can hence be regarded as an update of
and a supplement to the broad overview of the ILO
study giving information on productivity statistics
for 34 different countries . Thus, while it aims pri-
marily at users outside the Federal Republic of Ger-
many, it will no doubt provide relevant information
for German readers too.
It concentrates on productivity data by industry;
sources limited to the whole economy or to specific
enterprises are excluded. Moreover, publications of
international organizations are excluded as well.
This study is structured as follows: The second chap-
ter is mainly dedicated to providing the reader with
an insight into basic measurement problems encountered
when dealing with productivity data. It also embodies
This paper was commissioned by the International
Labour Office. The author is grateful to Ralph
Turvey and Dean Spinanger for many helpful comments.
See International Labour Office, Measuring Labour
Productivity. Geneva 1969.- 2 -
a survey of German literature on productivity measure-
ment. Where necessary, references are made to relevant
international sources as well.
In the following chapter the first three parts give a
description of original sources of productivity data.
While the main source is - of course - the Federal
Statistical Office (Statistisches Bundesamt), there is
nonetheless a wide variety of other sources, which
provide detailed statistics on special topics. These
parts encompas information on levels of disaggregation
as well as a description of methods used by the vari-
ous data-collecting institutions. Definitions and
comparability of different sources are discussed in
detail.
The last part of this chapter describes the data not
based upon original sources. The Federal Ministry of
Industry and the German Council of Economic Advisors
are examples of such institutions, which publish pro-
ductivity series without collecting their own data and
sometimes even without revealing their sources. The
inclusion of these publications is deemed appropriate
for two reasons: First, the reader is given insights
into statistics often quoted in press releases. Se-
condly, these publications are sometimes more appro-
priate for quick information, since they usually con-
tain other important indicators of economic activity
or long time series in one volume.
Chapter IV summarizes the structure of statistics on
productivity in West Germany. It also tries to eva-
luate the quality and reliability of different sour-
ces. This is the most relevant chapter for the reader
interested in a brief overview.- 3 -
Chapter V is concerned with the application of produc-
tivity data. Here the main emphasis is on periodical
research carried out either by the government or by
research institutions. This includes a description of
the various series published, as well as an examina-
tion of the respective data base. The results of other
important research projects, however, are also re-
viewed .
Two appendixes give full information on the period-
icity of statistical sources and on the addresses from
which information can be procured.- 4 -
II. The structure of statistics in West Germany
1. Institutions
Every system of statistical accounts will be a compro-
mise and must be regarded as a result of historical
events. The demand for more detailed information by
government, business, universities, and research or-
ganizations always has to be judged with respect to
the additional burden laid upon the reporting unit and
the additional costs of collecting and processing the
data. Thus, the extension of and improvement in the
accuracy of statistics on different topics not only
depends on the social and political problems to be
solved, but also on the ease with which the additional
data can be procured and processed. The wealth of
statistical information on productivity, therefore,
varies greatly between different sectors of the econo-
my, especially between manufacturing and services.
The present system of statistics in Germany dates back
to the early 1950's; although the first central sta-
tistical office in Germany was founded in 1872 . To-
day's system, however, reflects the federative struc-
ture of West Germany, most of the gathering of data is
decentralized, namely at the state level. The methodo-
logical preparation as well as the compilation and
presentation of statistics, however, are strongly
centralized. Thus, the main distributor of statistical
information in West Germany is the Federal Statistical
See Statistisches Bundesamt, Bevolkerung und Wirt-
schaft 1872-1972. Stuttgart, Mainz 1972.- 5 -
Office (Statistisches Bundesamt), Wiesbaden ,
In the field of statistics related to productivity,
the Federal Institution of Labour (Bundesanstalt fur
Arbeit), Niirnberg, is the second important source. The
statistical work of this institution is concentrated
on labour markets, on which it provides very detailed
information.
In this respect employers' organizations are of minor
importance. Although, some of these organizations
collect highly disaggregated data on production and
sales from their member enterprises, the corresponding
data on employment are usually lacking, thereby pre-
cluding the use of most of this material in producti-
vity analysis.
The same applies to economic research institutions,
but with one exception - the German Institute of Eco-
nomic Research (Deutsches Institut fur Wirtschaftsfor-
schung) in Berlin. It has participated in the deve-
lopment of sectorally disaggregated statistics in West
Germany since the fifties, and for many years its
publications have played a dominant role in industry-
specific investigations on productivity. In recent
years, however, most of the information provided by
this institute has become available from the extended
statistics of the Federal Statistical Office.
A survey of the work of the Federal Statistical
Office is given in: Statistisches Bundesamt, Das
Arbeitsgebiet der Bundesstatistik. Stuttgart, Mainz,
current issues. - An abridged version is published
in English: Survey of German Federal Statistics.
Stuttgart, Mainz, current issues. - The latest
volume available is for 1981, published in 1982.- 6 -
A significant improvement in sectoral disaggregation
was achieved in the late 1970"s when the Federal Min-
istry of Industry commissioned and financed detailed
reports on structural change. These reports are car-
ried out by the five major German economic research
institutes. The project explicitly stipulates that the
Federal Statistical Office must prepare various time
series beginning in 1960 for about sixty different
industries, including time series on productivity. It
is further stipulated that the data have to be con-
sistent with the system of national accounts .
Given these developments the statistical base for
disaggregated productivity analysis of the West German
economy can now be regarded as being comparable or
even superior to data bases in other countries. Never-
theless, there are shortcomings in particular indus-
tries: that is, due to historical circumstances the
sectors with the most detailed statistics are agricul-
ture, mining and manufacturing. As structural change
towards the service sector proceeds, the macro-econom-
ic importance of statistics on the primary and second-
ary sector decreases. This concerns not only the avai-
lability of published data, but also the quality and
accuracy of the statistics. Since much information on
services is based upon estimates, the reliability of
the whole system of national accounts is negatively
influenced as long as the data sampling in services is
not improved .
See Margot Engelmann et al., Ergebnisse der Volks-
wirtschaftlichen Gesamtrechnungen fur Zwecke der
sektoralen Strukturberichterstattung. Wirtschaft und
Statistik, 1979, No. 10, p. 715-732.
2
See Marianne Jager, Gedanken zur Weiterentwicklung
der Statistik des Produzierenden Gewerbes. Wirt-
schaft und Statistik, 1985, No. 7, p. 543-545.- 7 -
In order to avoid fallacious interpretations, the user
of statistics is well advised to have at least some
knowledge about the techniques applied in assembling
and producing the data. Before entering the details of
productivity statistics in West Germany, it seems
essential to discuss some general problems encountered
in productivity measurement.
2. Measurement problems
Productivity advance, a central indicator of improved
efficiency in an economy, must be calculated in "real"
terms. Higher values of output per unit of input that
are simply achieved by higher prices, do not indicate
any change of efficiency. Therefore, in every produc-
tivity analysis measured output changes must be ad-
justed for inflation .
Such adjustments would be no problem in a one-good-
economy, where increases of productivity would be
equivalent to increased physical quantities of output
produced with given inputs. In reality, however, there
are many different output goods with changing weights
2
in overall production and changing relative prices .
Here, "real" output can be no more than the residual
See Rolf Krengel, Wirtschaftswachstum und Preisent-
wicklung - Anforderungen der Wirtschaftswissenschaf-
ten an die Preisstatistik. Allgemeines Statistisches
Archiv. Vol. 55 (1971), p. 1-9. - Gerhard Reuss,
Produktivitatsanalyse. Basel, Tubingen 1960.
2
There is, of course, more than one input as well.
Judging changes in efficiency would require, there-
fore, a separation of partial from total productivi-
ty. Since the literature on production theory in the
sixties has dealt with this topic in detail, the
following will concentrate on the measurement of
partial productivity numbers only.- 8 -
of a vector of values and a vector of prices. Thus,
measured productivity increase does not indicate in-
creased quantities of output per unit of input; in-
stead it indicates increases of deflated values of
output per unit of input.
In the realm of production theory - the background of
most productivity analyses - indices of productivity
are interpreted as quantity-indices. In this sense
measured productivity numbers are only proxies. To
avoid confusion they should be called volume-indices
instead of quantity-indices. Obviously the careful
selection of appropriate output deflators is an essen-
tial precondition to setting up reliable productivity
statistics. On the following pages three fundamental
problems of deflating output are discussed in general
terms, drawing thereby in particular on German litera-
ture .
a) Deflating output
Value-added is the appropriate numerator of producti-
vity figures. As compared with gross output or turn-
over it has the advantage of covering only that part
of economic performance, which directly interfaces
2
with the corresponding input factor . Intermediate
inputs are excluded.
This should not be interpreted as meaning that there
is a special German viewpoint, but rather that the
reader becomes acquainted with German sources.
2
At some levels of disaggregation, however, no data
on value-added are available. In these cases produc-
tivity must be calculated as turnover per unit of
labour inputs.- 9 -
Neither nominal nor real value-added can be observed
directly. Firm-level statistics only reveal infor-
mation on gross output and inputs. Thus, value added
has to be calculated as the difference between gross
output and intermediate inputs. As a consequence the
imputed prices of value-added are a residual too.
Since in West Germany the price indices of gross out-
put and intermediate inputs are of the Laspeyres-type,
the resulting value-added at constant prices is a
Paasche measure of output . The results of this so-
called double-deflation method depend heavily on the
base year chosen for the following reasons:
(1) If prices of intermediate inputs in relation to
prices of outputs change continuously in one direc-
tion, growth rates of real value-added will be lower,
the further back the base year lies. This applies to
an increase of relative input prices as well as to a
decrease. This can be explained as follows: If the
relative prices of inputs rise vis-a-vis output, the
quantity of intermediate inputs per output produced
should be expected to decline. This reduction of in-
termediate inputs is weighted all the less, the lower
the relative prices of intermediate inputs; that is to
say in this case, the further back the base year of
deflation lies. For a given increase of real gross
output the calculated increase of real value-added is
inversely related to the weight of the decrease of in-
See Ulrich Meyer, Doppel-Deflationierung versus
Realwert-Deflationierung. Eine vergleichende Gegen-
iiberstellung. In: Utz-Peter Reich, Carsten Stahmer
(eds.). Input-Output-Rechnung: Energiemodelle und
Methoden der Preisbereinigung. Frankfurt, New York
1981, p. 147-178. - Ernst-Jurgen Horn, Klaus-Dieter
Schmidt, Wolf-Dieter Zumpfort, Konzeption einer
Strukturberichterstattung fur die Bundesrepublik
Deutschland. Kiel 1977. - Bernhard Friedmann, Defla-
tionsprobleme im Rahmen der Volkswirtschaftlichen
Gesamtrechnung. Berlin 1961.- 10 -
termediate inputs. Since in this case the weight of
intermediate inputs is lower with base years further
back, the calculated growth rate of value-added would
be higher at a more recent base year.
As concerns falling relative prices of intermediate
inputs the quantity reactions of enterprises can be
expected to run in the opposite direction: the quanti-
ty of intermediate inputs per unit of output will
increase. This increase, which reduces the growth of
value added in comparison to the growth of gross out-
put, will be weighted higher the more time has passed
since the base year. As a consequence also in the case
of falling prices of intermediate inputs a more recent
base year will lead to higher growth rates of real
value-added.
In both cases, identical data on quantities and prices
of gross output and intermediate inputs yield diffe-
rent growth rates of real value added, depending on
the rather arbitrary choice of the base year. There is
no way of deciding which of the calculated growth
rates of value-added is the correct or the more appro-
priate one. This is what Michael Bruno calls the
"double deflation measurement bias" .
In some extreme cases the "Bruno-effect" can lead to
odd results that are far away from reality: positive
See Michael Bruno, Raw Material, Profits, and the
Productivity Slowdown. Quarterly Journal of Econo-
mics. Vol. 99 (1984), No. 1, p. 1-29. - Michael
Bruno, Duality, Intermediate Inputs and Value-Added.
In: Melvyn Fuss, Daniel McFadden (eds.), Production
Economics: A Dual Approach to Theory and Applica-
tions. Vol. 2. Amsterdam 1978, p. 3-16.- 11 -
nominal value-added can turn to negative real value-
added - a figure which can hardly be seriously inter-
preted. Such an extreme case is demonstrated in Table
1. Relative prices of intermediate inputs are assumed
to rise and, as a result thereof, the quantity of
intermediate inputs is assumed to be reduced. The
figures for the year 1970 calculated according to the
double deflation method at prices of 1980 show nega-
tive value-added . Neubauer has called it the "unreal
2
national product at constant prices" .
A similar result for the balance of international
trade has been presented by Fabricant . He demon-
strated that a separate deflation of imports and ex-
ports can turn a nominal surplus into a real deficit
and vice versa.
At prices of 1970, of course, the value added of the
year 1970 is +100.
2
See Werner Neubauer, Irreales Inlandsprodukt in
konstanten Preisen. Kritisches zur Deflationierung
in der Volkswirtschaftlichen Gesamtrechnung. Allge-
meines Statistisches Archiv. Vol. 58 (1974) ,
p. 237-270. - See also T.P. Hill, The Measurement of
Real Product. A Theoretical and Empirical Analysis
of the Growth Rates for Different Industries and
Countries. OECD Studies Series. Paris 1971. - Werner
Neubauer, Reales Inlandsprodukt 'preisbereinigt'
oder 'inflationsbereinigt•? Zur Deflationierung bei
veranderter Preisstruktur. Allgemeines Statistisches
Archiv, Vol. 62 (1978), p. 115-160. - Hans-Hagen
Hartel, Burttosozialprodukt zu konstanten Preisen,
eine sinnvolle Konstruktion? Zur Legitimation der
Methode der doppelten Deflationierung. Allgemeines
Statistisches Archiv, Vol. 60 (1976), p. 390-414. -
Ulrich Meyer, Norbert Pinno, Irreales Sozialprodukt
zu konstanten Preisen. Ein theoretischer und empiri-
scher Vergleich von Doppeldeflationierung und Real-
wertdeflationierung. Allgemeines Statistisches Ar-
chiv, Vol. 69 (1985), p. 178-206.
3
See Solomon Fabricant, Notes on the Deflation of
National Accounts. In: P. Deave (ed.), Studies in
Social and Financial Accounting. London 1961,
p. 46-55.- 12 -
Table 1 - Deflating value-added according to different
methods





































In order to avoid such results Neubauer suggests a
single deflation, that is a deflation of gross output
and intermediate inputs with the price changes of
output. Returning to Table 1, the result of this pro-
cedure is shown in the last line; all nominal values
of the year 1970 have been multiplied by the rate of
change in output prices (30/20) to produce the real
values at 1980 prices. According to this method a
change of sign from nominal to real value-added is
impossible. This advantage is traded, however, againstBlhMothek ckw
m Wdtwfcte&afi Kid
- 13 -
a substantial loss of information - in our example the
reduction of the quantity of intermediate inputs turns
into an increase of the real values of intermediate
inputs from 150 to 200. Therefore, it would seem to be
justified for the Federal Statistical Office - like
statistical offices in other countries as well - to
continue deflating value-added by the double deflation
method.
Two further difficulties in deflating output should be
mentioned, the Gerschenkron-effeet and the effects of
quality changes on measured output:
(2) In contrast to the above mentioned double defla-
tion measurement bias (Bruno-effect), a switch to a
more recent base year often reduces the growth rates
of measured output. An explanation is given by the
negative correlation between the rates of change in
quantities and relative prices of different outputs,
which is normally observed in the process of economic
growth. It may also be illustrated by a simple exam-
ple: Let us assume that an electrical engineering
enterprise is producing computers and power-genera-
tors. Between 1970 and 1980 the price of one computer
may have fallen from 10 to 5, the price of power-gene-
rators may have increased from 5 to 10. Since the
structure of demand adjusts to these price changes,
the sales in 1980 may have been ten computers and five
power generators as opposed to five computers and ten
power-generators in 1970. Total sales at current pri-
ces remains stable at the level of 100. At 1970 prices
there is an increase of total sales from 100 to 125.
At 1980 prices, however, total sales decline from 125
to 100. This is the "index number relativity" or the
"Gerschenkron effect", after Alexander Gerschenkron,- 14 -
who described it in his study of Soviet industrial
production .
The seemingly differing outcomes of the Bruno-effect
and the Gerschenkron-effeet are actually not contra-
dictory: The Bruno-effect describes the results of
differing intermediate input prices vis-a-vis gross
output prices, whereas the Gerschenkron-effeet de-
scribes the results of differing relative prices of
different output goods. As a consequence, the Bruno-
effect especially applies to the double deflation
method . The Gerschenkron-effeet can occur in every
deflation procedure. In statistics on value-added both
effects are at work together.
At least in West Germany, however, the Gerschenkron-
ef feet seems to dominate the Bruno-effect. Shifting to
more recent base years almost always yielded lower
rates of output growth. To illustrate this, Table 2
shows the development of the index of net output in
2
West Germany at base year 1970 and at base year 1976 .
(3) Finally, the changing quality of products repre-
sents an obstacle in separating prices out of values.
In part this is a matter of disaggregation, since the
content of each product group changes over time. Al-
though the reliability of a price-index can be im-
proved by a deeper level of disaggregation, in indus-
trial production there is hardly a product, whose
quality has not changed over the life-cycle. In time
series, quantity figures even at the single product
level have to be weighted by quality-indices.
See Alexander Gerschenkron, The Soviet Indices of
Industrial Production. Review of Economics and Sta-
tistics. Vol. 29 (1947), p. 217-226.
2
For an explanation of the term "index of net output"
see below p. 36f.- 15 -
Table 2 - Index of net output in production indus-
tries











































































Source: Statistisches Bundesamt, Fachserie 4:
Produzierendes Gewerbe, Reihe S. 1: Neu-
berechnung der Produktionsindizes und des
Index der Arbeitsproduktivitat auf Basis
1976. Stuttgart, Mainz 1981, p. 13.
This problem becomes insolvable given product innova-
tions. For example, the value of video-recorders at
prices of 1960 is only an imaginary number. It is
obviously not a simple problem of under- or overesti-
mating price changes. The real problem is the appli-
cation of the price structure of a base year, which
reflects the special economic conditions of that time,- 16 -
to the quantity structure of another year with diffe-
rent economic conditions .
It has been argued that perhaps the whole phenomenon
of inflation - or at least a substantial part of it -
only expresses the insufficient inclusion of quality
changes into price statistics . This standpoint, how-
ever, seems to disregard the extensive work that is
carried out in statistical offices. The problem has
been recognized there of course and several adjust-
ments of price statistics to quality changes have been
made. But the fundamental problem of adding apples and
oranges will never be solved sufficiently.
According to these arguments, the choice of an ap-
propriate base year is the "child of sorrow" of each
deflation procedure. There is no perfect solution for
the transformation of nominal data into real data.
See Hildegard Bartels, National Product at Constant
Prices in the Federal Republic of Germany. Review of
Income and Wealth, Vol. 14 (1968), p. 387-402. -
Hildegard Bartels, Preisindizes in der Sozialpro-
duktsberechnung. Wirtschaft und Statistik, 1963, No.
1, p. 15-18. - Hildegard Bartels, Sozialprodukt zu
konstanten Preisen. Wirtschaft und Statistik. 1953,
No. 2, p. 47-52. - Gerhard Fiirst, Was ist Menge, was
ist Preis? Probleme der Deflationierung von Werten.
Allgemeines Statistisches Archiv, Vol. 55 (1971),
No. 1, p. 10-22. - Gerhard Furst, Die amtliche Sta-
tistik im Dienste der Produktivitatsmessung. Wirt-
schaft und Statistik, 1953, No. 6, p. 239-245. -
Heinrich Lutzel, Berechnungen der gesamtwirtschaft-
lichen 'Arbeitsproduktivitat' mit Hilfe der Daten
der Volkswirtschaftlichen Gesamtrechnung. In: Rolf
Krengel (ed.), Neuere Methoden der Produktivitats-
messung. Gottingen 1973, p. 33-52. - Franz Haslin-
ger, Volkswirtschaf tliche Gesamtrechnung. Miinchen,
Wien 1982, p. 162 ff.
2
See Fritz Burgbacher, Steigen die Preise? Produkti-
vitat und Lebenshaltung. Die politische Meinung,
Vol. 6 (1961), p. 29-35.- 17 -
However, at least one more pragmatic lesson can be
learned: The reliability of data on real product dimi-
nishes, when the base year is far back in the past.
Therefore, in official statistics the base year is
actualized from time to time.
The transition to a more recent base year improves the
quality of actual data, but it diminishes the quality
of old data in long time series. To escape this dilem-
ma the Federal Statistical Office has chosen the fol-
lowing procedure of calulating time series on real
value-added: When the base year was changed from 1970
to 1976, the figures up to 1967 were calculated at
1970 prices and have been rebased to 1976. Rebasing
was carried out by multiplying the data at 1970 prices
up to 1967 with the ratio of the figures of 1968 at
2 1976 prices to the figures of 1968 at 1970 prices.
Thus, these chained data are compatible with the more
recent data at 1976 prices. Nevertheless, they contain
the price structure of the year 1970, which more
closely coincides with the economic conditions of the
sixties. With the forthcoming change to the base year
1980, the price structure of 1980 will be applied to
the years since 1975; real values of the years prior
to 1975 will only be rebased and chained .
The base year is the year whose prices serve as base
prices and whose values provide the weights.
2
See Statistisches Bundesamt, Fachserie 18: Volks-
wirtschaftliche Gesamtrechnungen, Reihe S. 5: Revi-
dierte Ergebnisse 1960 bis 1981. Stuttgart, Mainz
1982, p. 16.
Heinrich Lvitzel et al., Revision der Volkswirt-
schaftlichen Gesamtrechnungen 1960 bis 1984. Wirt-
schaft und Statistik, 1985, No. 8, p. 603-617.- 18 -
b) Measuring output in selected industries
In most industries, the data base of real output is
given by values of production and price-indices of the
corresponding products. There are many cases, however,
where the measurement of production raises some severe
difficulties. This applies mainly, but not exclusive-
ly, to service-industries. In the following, such
specific measurement problems will be discussed for
six important branches.
(1) The construction industry is a particularly in-
teresting example, since a substantial part of the
price of a building normally is paid at the end of a
long production period. Thus there is an unusually
long time-lag between production activities and sales.
This means that primary data from enterprises on out-
put and labour input would yield extremely oscillating
values of productivity. Complicating the situation in
West Germany is the fact that no reliable building
price indices are available.
To avoid these difficulties official statistics esti-
mated the value of real output in construction by data
on the sales of building-materials like bricks, ce-
ment, wood etc. The degree to which these inputs went
into construction was calculated with the help of
input-output-tables. This procedure has been used
since the introduction of the base year 1970 .
The following applies to construction proper, not to
allied activities like plumbing, roofing, tiling
etc.
2
See Norbert Herbel, Neuberechnung der Produktions-
und Produktivitatsindizes im Produzierenden Gewerbe
auf Basis 1976. Wirtschaft und Statistik 1981, No.
5, p. 315-328.- 19 -
The new method, however, revealed a special disadvan-
tage of its own: Since construction is a major field
of the so-called unobserved or shadow economy, the
indirect measurement via inputs of materials is equi-
valent to including unobserved activities into sta-
tistics on output . The corresponding labour input of
the unobserved economy is not reported in official
statistics. Due to the growing importance of the un-
observed economy measured labour productivity in con-
2
struction began to rise miraculously . When the base
year is changed to 1980, official statistics will turn
back to estimating output of construction by measured
labour-input and a 'reasonable' productivity in-
3 crease .
(2) Another example of indirect output measurements is
wholesale and retail trade. Here, statistical value-
added is defined as the difference between cost-price
and selling-price - the trade margin. But this is not
the shop-keeper's real contribution to gross domestic
product. Actually, service and storage must be re-
Some general aspects of unobserved actitities and
official statistics are discussed in: Dieter SchS-
fer, Peter Wittmann, Zur Abgrenzung und Erfassung
der Schattenwirtschaft. Wirtschaft und Statistik,
1985, No. 8, p. 618-623. - Heinrich Lutzel, Schat-
tenwirtschaft und Volkswirtschaftliche Gesamtrech-
nungen. Allgemeines Statistisches Archiv, Vol. 66
(1982), No. 3, p. 289-291.
2
See Enno Langfeldt, Die Schattenwirtschaft in der
Bundesrepublik Deutschland. Tubingen 1984, p. 42 ff.
See Christiane Bald, Norbert Herbel, Zur Neuberech-
nung der Produktions- und Produktivitatsindizes im
Produzierenden Gewerbe auf Basis 1980. Wirtschaft
und Statistik, 1983, No. 12, p. 931-946.- 20 -
garded as the main productive activities of trade .
For example, the transition of a store from service to
self-service shifts some productive activities to the
customer (using the shopping cart) but the retail
margin may be unchanged. In this case, the actual
contribution of trade to real gross domestic product
declines, whereas its measured contribution remains
stable.
(3) Nominal value-added of banking usually is measured
2
by interest rate margins . A direct deflation of these
margins is impossible. Therefore, real value-added of
banking is estimated by the development of labour in-
put with a reasonable additional amount for produc-
tivity gains, whatever the meaning of reasonable may
be. Thus, the increase of productivity in banking
mainly reflects the prejudices of the statistician .
The utilization of interest-rate-margins as proxies of
nominal output raises further problems: In systems of
national accounts capital gains are not taken into
consideration in sectoral production accounts; instead
they appear in the redistribution of income accounts.
The measurement of output in banking, therefore, is a
foreign body to the whole system of national accounts.
In consequence, capital gains of banking should partly
be regarded as intermediate input of other sectors.
Due to an insufficient data-base, however, it is im-
possible to carry out such adjustments at a sectorally
See Karl-Heinz Raabe, Das Sozialprodukt der Bundes-
republik 1950 bis 1956 in konstanten Preisen. Wirt-
schaft und Statistik, 1957, No. 9, p. 583-594.
2
See OEEC, Ein Standardsystem Volkswirtschaftlicher
Gesamtrechnungen. Bonn 1953, p. 42.
See Horn et al., op.cit., p. 67.- 21 -
disaggregated level. When value-added of all sectors
is summed up to gross domestic product, interest rate
margins of banking are subtracted in order to avoid
double-counting. This position is called the imputed
service of banking .
(4) Similar difficulties to those in banking are asso-
ciated with deflating output of insurance. Here price
indices are oriented towards the development of labour
inputs as well.
Another problem is identifying nominal output. Pay-
ments on insurance contracts not only are compensation
for services; they also include redistribution pay-
ments among customers in order to compensate for da-
mages. In the case of life-insurance they include
saving expenditures as well. That part of the premium,
which is required to compensate for damages, is esti-
mated by payments for such compensations in the same
period . This would only be adequate, if present and
future risks of insurance contracts are equal. If, for
example, the risk of new contracts is judged to be
higher than that of old ones, also the risk premium
should be higher and the share of compensating for
services (value-added of insurance) in overall in-
surance premiums should be lower with new contracts.
See Frank Dorow, Zur Behandlung der unterstellten
Bankgebvihr in den Volkswirtschaftlichen Gesamtrech-
nungen. Wirtschaft und Statistik, 1972, No. 7, p.
377-382.
2
See Heinz Hilper, Die Versicherungsunternehmen in
den Volkswirtschaftlichen Gesamtrechnungen. Wirt-
schaft und Statistik, 1970, No. 7. p. 331-337. -
Heinz Lampert, Versicherung und volkswirtschaftli-
cher Kreislauf - Zur Behandlung der Privatversiche-
rung in der Volkswirtschaftlichen Gesamtrechnung.
Zeitschrift fur die gesamte Versicherungswissen-
schaft, 1982, No. 2, p. 189-210.- 22 -
(5) In the whole system of statistics of the Federal
Statistical Office there is a strict and uniform se-
paration of sectors. They are divided by institutions,
not by functions . The only exception is real estate.
Measured output of this sector contains the receipts
of enterprises engaged in housing together with im-
2
puted rents of dwellings owned by private households .
Statistics on labour input, however, are limited to
enterprises only. Thus, value-added of real estate can
not be compared to the employees of this sector. In
every productivity analysis of the business enterprise
sector, therefore, real estate should be excluded.
(6) In this context, the last sector to be discussed
in detail is public administration. One main charac-
teristic of this sector is that it provides services
which are not paid at market prices . Instead they
usually are financed by taxes and other involuntary
payments. A small fraction of these services has to
be paid directly, but the fees do not reflect market
conditions and are not suitable output indicators.
Value-added of public administration at current prices
is the sum of wages and salaries, indirect taxes and
depreciation. Real value-added, again, is estimated by
See Frank Dorow, Ansatze zur Weiterentwicklung der
Volkswirtschaftlichen Gesamtrechnungen: Zur laufen-
den Sozialproduktrechnung. Wirtschaft und Statistik,
1985, No. 2, p. 95-99.
2
See Frank Dorow et al., Einkommen aus Wohnungsver-
mietung 1960 bis 1977. Wirtschaft und Statistik,
1978, No. 5, p. 314-318..
See Giinter Kopsch, Der Staat in den Volkswirtschaft-
lichen Gesamtrechnungen 1960 bis 1980. Wirtschaft
und Statistik, 1983, No. 10, p. 749-769.- 23 -
data on labour inputs using thereby the structure of
salaries. Civil servants are divided into several
salary groups, which have remained unchanged for many
years. Overall increases in compensation of employees
are of no influence on measured productivity. Only
shifts between different salary groups are regarded as
changes of productivity. Hence, the only way to
achieve productivity gains in public administration is
to climb the ladder of hierarchy. As in banking and
insurance, however, some overall adjustments to meas-
ured productivity are necessary in order to keep the
development of productivity gains in line with that of
other sectors of the economy. Normally, the result is
a productivity increase in public administration, that
is slightly below the level in the business enterprise
sector.
There are other economic activities as well, where the
separation of quantities and prices can not be ade-
quately resolved. For instance, in personal and busi-
ness services price indices are rather arbitrary; e.g.
the bill of a lawyer does not reflect his costs, but
the stated value of the litigation. Likewise the phy-
sician's fee often depends upon the social security
status of the patient. In all these cases, only in-
direct measurements of real output are possible.
c) Consequences
A straight-forward conclusion could be, that there are
two things you are better off not seeing in the mak-
See Peter Walser, Volkswirtschaftliche Gesamtrech-
nung - Revision und Erweiterung. Gottingen 1975, p.
8 ff.- 24 -
ing: sausages and productivity statistics . It should
be noted, however, that there still are many indus-
tries with comparatively few difficulties in output
measurement. Furthermore, perhaps incomplete and shaky
information is better-than no information at all.
Nevertheless, at least four consequences for produc-
tivity analyses can be assumed to be important:
- Since a strict separation of prices and quantities
is impossible, all productivity numbers have to be
regarded as approximations.
- When output is deflated, the base year should not be
too far in the past. With very long time series
chained data with different base years should be
preferred against data, that are deflated to a
single base year.
- Since there is a negative correlation between
changes of prices and quantities cross sectoral
comparisons of productivity should be calculated at
current prices. A comparison at constant prices
would heavily depend on the base year.
- Measured productivity increases in services should
not be taken seriously. In many cases they merely
reflect the prejudices of the statistician.
For the original version of this statement see Ed-
ward E. Learner, Sensitivity Analyses Would Help.
American Economic Review, Vol. 75 (1985), p. SOS-
SIS.- 25 -
The main reason behind the poor quality of productivi-
ty statistics in services is simply that many statis-
tical definitions and concepts do not fit economic
activities in services. The roots of statistical ac-
counting lie in the _measurement of activities in
agriculture and manufacturing. Their unadulterated
application to services does not always make sense .
Perhaps it could even be contended that the whole idea
of real output in services is a false concept.
See Jagdish N. Bhagwati, Splintering and Disembodi-
ment of Services and Developing Nations. The World
Economy, Vol. 7(1984), No. 2, p. 133-144.- 26 -
III. Statistics in detail
1. Statistics from the Federal Statistical Office
As mentioned above, the Federal Statistical Office is
the main publisher of statistics on labour productivi-
ty in West Germany. Its various publications on this
topic are presented below in three sections: Section
(a) gives information on national accounts - the most
relevant and most reliable source of data on producti-
vity in West Germany. Section (b) surveys statistics
on specific industries, which are of little direct use
in productivity analysis, but which give fundamental
insights into the base of those statistics presented
in the third section. This final section (c) presents
statistics on productivity indices in mining, manufac-
turing, construction, and utilities. Some aggregated
results of all these statistics are to be found in
2
every statistical yearbook . Therefore, this publica-
tion with its appendices can also be utilized as a
basic guide to publications of the Federal Statistical
Office.
a) Sectoral disaggregation of national accounts
Within the system of national accounts, data on va-
lue-added at constant prices for 57 industries and
data on employment for 47 industries are available.
This allows the calculation of productivity-series for
Appendix I gives full information on the timing of
publication of all statistical sources mentioned in
this chapter. Appendix II gives the addresses of
organizations, from which these statistics can be
obtained.
Statistisches Bundesamt, Statistisches Jahrbuch fur
die Bundesrepublik Deutschland. Stuttgart, Mainz,
current issues.- 27 -
47 industries. Value-added is defined as the diffe-
rence between gross output and intermediate inputs.
Intermediate inputs are the sum of semi-manufactures,
auxiliary materials, raw materials, fuels and other
energy inputs, repairs, transport costs, postage,
attorneys' and other fees, and rental payments .
Gross output and intermediate inputs at constant pri-
ces are published only at the level of ten sectors.
The reason for this discrepancy is a lack of reliable
data on prices of intermediate inputs. In many indus-
tries they are only rough estimates based on selected
quantity indices. Therefore, the Federal Statistical
Office decided not to publish this material separate-
2
ly . This also prohibits the publication of disaggre-
gated gross output data at constant prices, since this
would allow - in combination with real value-added -
deflators of intermediate inputs to be calculated.
For the future, an improvement in statistics on inter-
mediate input prices is intended. This will require
more detailed and more recent input-output-tables . A
publication of such results, however, cannot be ex-
pected in this decade.
See the introduction to Statistisches Bundesamt,
Fachserie 18: Volkswirtschaftliche Gesamtrechnungen,
Reihe 1: Konten und Standardtabellen. Stuttgart,
Mainz, current issues.
2
See Frank Dorow, Ansatze zur Weiterentwicklung der
Volkswirtschaftlichen Gesamtrechnungen: Zur laufen-
den Sozialproduktberechnung. Wirtschaft und Stati-
stik, 1985, No. 2, p. 95-99.
See Carsten Stahmer, Ansatze zur Weiterentwicklung
der Volkswirtschaftlichen Gesamtrechnungen: Input-
Output-Rechnung. Wirtschaft und Statistik, 1985, No.
2, p. 102-105.- 28 -
Another revision of national accounts is currently be
instituted. Past revisions were carried out in 1977,
when the base year was changed from 1960 to 1970 and
some adjustments where made to international systems
of national accounts ,-and in 1982, when the base year
2
was changed to 1976 . The new base year will be 19&0.
As explained above (p. 17f.), long time series on real
output with a single base year are not appropriate.
Therefore, disaggregated output will be calculated at
1980 prices back to 1975 only. The years from 1960 to
1974 will be rebased and chained in order to make them
compatible to more recent data .
Although statistics on labour inputs are not a topic
of national accounts, the Federal Statistic Office
gives information on employees by industry, which are
published in connection with national accounts. The
revision of 1985 will lead to more disaggregated data;
the number of industries, for which data on employees
4
are given, will increase from 47 to 56 .
See Gvinter Hamer et al., Revision der Volkswirt-
schaftlichen Gesamtrechnungen 1960 bis 1976. Wirt-
schaft und Statistik, 1977, No. 4, p. 215-239.
2
See Margot Engelmann et al., Revision der Volkswirt-
schaftlichen Gesamtrechnungen 1960 bis 1981. Wirt-
schaft und Statistik, 1982, No. 8, p. 551-572.
See Heinrich Liitzel, Ansatze zur Weiterentwicklung
der Volkswirtschaftlichen Gesamtrechnungen: Weiter-
entwicklung und Revision der Volkswirtschaftlichen
Gesamtrechnungen. Wirtschaft und Statistik, 1985,
No. 2, p. 107-109.
4
For a survey of statistics on labour markets in West
Germany see Lothar Herberger, Hans-Ludwig Mayer,
Uberblick iiber die derzeitigen Statistiken des Ar-
beitsmarktes und der Beschaftigung. Wirtschaft und
Statistik, Sonderdruck anlaBlich der 30. Tagung des
Statistischen Beirats am 7. Juni 1983, Stuttgart,
Mainz, 1983, p. 3-22.- 29 -
Information on employment covers data on employees
(including self-employed and unpaid family workers)
and on salaried employees and wage earners as well.
Persons are counted at those jobs, which dominate
their work-time. No adjustments are made to full-time
equivalents.
The central publication of the Federal Statistical
Office on national accounts is:
Fachserie 18: Volkswirtschaftliche Gesamtrechnun-
gen, Reihe 1: Konten und Standardtabellen.
In addition to each of these annual reports there are
preliminary reports:
Fachserie 18: Volkswirtschaftliche Gesamtrechnun-
gen, Reihe 1: Konten und Standardtabellen, Vorbe-
richt.
These publications cover the results for the most
recent year and for back years. Long time series at
the same level of disaggregation are available in
special issues. The latest of these detailed reports
is:
Fachserie 18: Volkswirtschaftliche Gesamtrechnun-
gen, Reihe S. 5: Revidierte Ergebnisse 1960 bis
1981. Stuttgart, Mainz 1982.
The predecessors of this volume are Statistisches
Bundesamt, Fachserie 18: Volkswirtschaftliche Ge-
samtrechnungen, Reihe S. 2: Revidierte Ergebnisse
1960 bis 1976. Stuttgart, Mainz 1977. - Statisti-
sches Bundesamt, Fachserie 18: Volkswirtschaftliche
Gesamtrechnungen, Reihe S. 3: Ergebnisse der Volks-
wirtschaftlichen Gesamtrechnungen 1960 bis 1976 nach
Wirtschaf tsbereichen und Giitergruppen. Stuttgart,
Mainz 1979.- 30 -
At a more aggregated level (real output at the level
of 12 sectors, labour input • at the level of 5 sec-
tors) , it is supplemented by:
Fachserie 18: Volkswirtschaftliche Gesamtrechnun-
gen, Reihe S. 7: Lange Reihen 1950 bis 1984.
Stuttgart, Mainz 1984.
In these volumes the results of the latest revision
are not included. The base year still is 1976.
Finally, one publication of the Federal Statistical
Office should be mentioned, which also covers the
whole economy, although it is not directly connected
with national accounts:
Lange Reihen zur Wirtschaftsentwicklung.
It contains time-series beginning in 1950, which are
abstracts from other statistics of the Federal Statis-
tical Office at a medium level of disaggregation.
b) Industry-specific data on output and employment
Within mining and manufacturing, every plant with 20
or more employees is obliged to complete a monthly
survey on various topics including information on
output and employment. The results are published at a
much more disaggregated level than publications on
national accounts. In this respect, the main publica-
tion is:
Fachserie 4: Produzierendes Gewerbe, Reihe 4.1.1:
Beschaftigung, Umsatz und Energieversorgung der
Unternehmen und Betriebe im Bergbau und im Verar-
beitenden Gewerbe.- 31 -
Relating to productivity, it gives information on
sales (excluding value-added tax), total employment,
wage earners, salaried employees, and man-hours worked
by production workers on a monthly and an annual
basis . There are separate tables for enterprises and
plants. These data are presented for 35 two-digit
industries of the German industry classification
2
(SYPRO) and for 122 selected four-digit industries.
The industry-code of the SYPRO at the two-digit level
is compatible with the corresponding code of disaggre-
gated national accounts, with only one exception: the
repair of household-equipment. In the SYPRO-code,
these activities are presented as a separate two-digit
industry, whereas in national accounts they are dis-
tributed among different industries.
Corresponding data for plants as well as for enterpri-
ses are available by size-groups (employment and sales
size) . The sectoral disaggregation is equal to that
mentioned above. They are published in two annual
volumes:
Fachserie 4: Produzierendes Gewerbe, Reihe 4.1.2:
Betriebe, Beschaftigte und Umsatz im Bergbau und
im Verarbeitenden Gewerbe nach Beschaftigten-
groBenklassen.
Fachserie 4: Produzierendes Gewerbe, Reihe 4.2.1:
Beschaftigung, Umsatz und Investitionen der Un-
ternehmen im Bergbau und im Verarbeitenden Ge-
werbe.
In addition, information is given on total of pay-
roll and energy consumption.
2
See Statistisches Bundesamt, Systematik der Wirt-
schaftszweige, Ausgabe 1979, Fassung fur die Stati-
stik im Produzierenden Gewerbe - SYPRO. Stuttgart,
Mainz 1980.- 32 -
The first of these two volumes also gives information
on sales and employment of plants with less than 20
employees.
Despite the richness of information contained in these
publications on mining and manufacturing their utili-
zation in producitivity analyses is limited: the rea-
son is a lack of data on intermediate inputs and -
more important - a lack of data on corresponding
prices. All statistics on sales are given at current
prices only.
Information on intermediate inputs and value-added
(gross and net) of enterprises is available in three
separate publications, that cover 35 two-digit indus-
tries and 122 selected four-digit industries :
Fachserie 4: Produzierendes Gewerbe, Reihe 4.3.1:
Kostenstruktur der Unternehmen im Bergbau, Grund-
stoff- und Produktionsgiitergewerbe.
Fachserie 4: Produzierendes Gewerbe, Reihe 4.3.2:
Kostenstruktur der Unternehmen im Investitionsgii-
ter produzierenden Gewerbe.
Fachserie 4: Produzierendes Gewerbe, Reihe 4.3.3:
Kostenstruktur der Unternehmen im Verbrauchsguter
produzierenden Gewerbe und im Nahrungs- und Ge-
nuBmittelgewerbe.
The methods of these statistics are described in:
Hela Brandner et al., Methode der Kostenstrukturer-
hebungen im Produzierenden Gewerbe. Wirtschaft und
Statistik, 1977, No. 11, p. 689-694.- 33 -
Corresponding statistics are published on construction
and utilities. Statistics on sales, employment, gross
and net value-added and intermediate inputs of con-
struction present 22 different sub-industries, ranging
from production of prefabricated buildings to plumb-
ing. They are published in:
Fachserie 4: Produzierendes Gewerbe, Reihe 5.1:
Beschaftigung, Umsatz und GerStebestand der Be-
triebe im Baugewerbe.
Fachserie 4: Produzierendes Gewerbe, Reihe 5.2:
Beschaftigung, Umsatz und Investitionen der Un-
ternehmen im Baugewerbe.
Fachserie 4: Produzierendes Gewerbe, Reihe 5.3:
Kostenstruktur der Unternehmen im Baugewerbe.
Similar data are available on four different sub-
groups of utilities:
Fachserie 4: Produzierendes Gewerbe, Reihe 6.1:
Beschaftigung, Umsatz, Investitionen und Kosten-
struktur der Unternehmen in der Energie- und
Wasserversorgung.
As mentioned above, the statistics on mining, manu-
facturing, construction, and utilities cover every
plant with 20 or more employees. Out of this popula-
tion those registered as handicrafts are separately
covered in special statistics. The statistics on han-
dicraft include plants with less than 20 employees.
They also include activities outside manufacturing and
construction, namely handicrafts in trade and ser-
vices .
In mining and utilities there are no handicraft
plants registered. For methodology, see Peter
Roemer, Neugestaltung der Handwerksberichterstattung
auf Basis 1976. Wirtschaft und Statistik, 1979, No.
12, p. 861-865.- 34 -
Publications on handicrafts give information on sales
and employment for 34 branches:
Fachserie 4: Produzierendes Gewerbe, Reihe 7.1:
Beschaftigte und Umsatz im Handwerk.
The special attention of West German statistics to
handicrafts may be surprising. It is to be explained
by the structure of statistics in past years. Up to
1976 there was no integrated reporting of activities
in industry and handicraft; results on these two sec-
tors were published independently. Along with the
revision of national accounts in 1977 , this separa-
tion was dropped. Since 1977, statistics on industry
2
include activities in handicrafts . For special pur-
poses, however, the old statistics on handicrafts were
continued.
In consequence, there are many difficulties in gene-,
rating long time series on sales and employment in
manufacturing and construction. At the level of 35
two-digit industries unpublished data back to 1970 are
available from the Federal Statistical Office upon re-
quest .
At a detailed level of disaggregation, a comparison of
data according to the old and the new method for the
year 1977 are published in a special volume:
See above, p. 28.
2
See Armin Sobotschinski, Die Neuordnung der Stati-
stik des Produzierenden Gewerbes, Wirtschaft und
Statistik, 1976, No.7, p. 405-412.
See, for example, the introduction to Statistisches
Bundesamt, Fachserie 4: Produzierendes Gewerbe,
Reihe 4.1.1: Beschaftigung, Umsatz und Energiever-
sorgung der Unternehmen und Betriebe im Bergbau und
im Verarbeitenden Gewerbe. 1984. Stuttgart, Mainz
1985, p. 4.- 35 -
Fachserie 4: Produzierendes Gewerbe, Reihe S. 4:
Beschaftigte, Lohn- und Gehaltssumee sowie Umsatz
der Unternehmen im Bergbau und im Verarbeitenden
Gewerbe 1977.
It could serve for estimating chained data of past
years.
Finally, the cost structure of selected service indus-
tries is documented every four years. Since these data
are only used for very specialized productivity re-
search, the respective publications shall not be
listed here, but rather described in appendix I under
the numbers 21 to 29. They provide information on
sales, gross and net value-added and employment in
handicrafts, wholesale trade, commercial travellers,
retail trade, restaurants and hotels, privately owned
railways and travel agencies, trucking, physicians,
and attorneys and other business services separately.
All in all, it is troublesome work to do productivity
analysis based on these industry-specific data on
sales and employment. The main shortcoming of these
statistics is the lack of information on prices - all
data on sales, gross and net value-added only are
given in current prices. On the other hand, there are
no other statistics, that give such detailed sectoral
disaggregation of output and of employment in West
Germany. For special investigations on particular
industries, therefore, they might still be useful.
c) Indices of net output and labour productivity
Especially interesting for work on productivity ana-
lysis is a publication on productivity indices in
mining and manufacturing. Disaggregated to the level- 36 -
of mining and four divisions within manufacturing, an
index of net output per employee, per man-hours worked
by employees, per production worker, and per man-hours
worked by production workers is provided every month
of the year. The publication is:
Indizes der Produktion und der Arbeitsproduktivi-
tat, Produktion ausgewahlter Erzeugnisse im Pro-
duzierenden Gewerbe.
In addition to these monthly data the corresponding
annual results are calculated for all 29 two-digit
industries of mining and manufacturing and for 37
selected four-digit industries according to the SYPRO-
code. This annual volume appears under the same title
as the monthly volumes.
The concept of net output used in these statistics is
very similar to that of value-added in national ac-
counts: Semi-manufactures, auxiliary materials, raw
materials, fuels and other energy inputs, and repairs
are subtracted from gross output. In national ac-
counts, also attorney's and other fees and rents are
subtracted. But these special intermediate inputs are
usually of minor importance. The main difference is
the estimation of rates of change over time. In natio-
nal accounts, value-added is calculated as the dif-
ference between gross output and intermediate inputs
for every year. For the index of net output, however,
this procedure is carried out for the base year only.
Value-added of the base year for 356 different product
groups are the weights of net output over the whole
period. For all years except the base year the share
of intermediate inputs in total output of those 356
Primary and producer's goods industries; industries
producing capital goods; consumer goods industries;
food, beverages and tobacco industries.- 37 -
product groups is assumed to remain constant. Thus,
the indices of net output of 37 industries are
weighted indices of gross output with the structure of
value-added in the base year giving the weights. The
only difference to the index of gross output, there-
fore, are different weights for the growth of output
of the 356 product groups.
Similar to national accounts, past base years have
been 1970 and 1976; the new base year is 1980. Revi-
sions to the base year 1980 were finished in 1984.
Annual, semi-annual, quarterly, and monthly results of
this revision back to 1976 are published in a special
volume:
Fachserie 4: Produzierendes Gewerbe, Reihe S. 7:
Neuberechnung der Produktionsindizes und des
Index der Arbeitsproduktivitat auf Basis 1980.
For the revision to the base year 1976 carried out in
1981, revised data back to 1970 were published in
2
another special volume :
Fachserie 4: Produzierendes Gewerbe, Reihe S. 1:
Neuberechnung der Produktionsindizes und des
Index der Arbeitsproduktivitat auf Basis 1976.
Since the major source of these estimates on net out-
put are data from enterprises with 20 or more emplo-
yees, the reporting units are very similar to those
mentioned in Chapter III. l.b.
See Gerhard Meier, Index der Arbeitsproduktivitat
fur die Industrie auf Basis 1970. Wirtschaft und
Statistik, 1975, No. 2, p. 90-96. - Gerhard Meier,
Index der industriellen Nettoproduktion auf Basis
1970. Wirtschaft und Statistik, 1974, No. 12,
p. 811-823.
o
For details of these revisions see Norbert Herbel,
op.cit. and Christiane Bald, Norbert Herbel, op.cit.- 38 -
The definition of sectors and branches, however, is
different: Since the index of net output is based on
production statistics, economic activities of enter-
prises are (functionally) classified by products. In
the above mentioned industry-specific statistics, it
might be remembered, enterprises are (institutionally)
classified by the main field of their sales. The dif-
ferences between functional and institutional classi-
fication will increase with the level of disaggrega-
:h
2
tion. Therefore, combining indices of net output with
those on employment in the corresponding industries'
is not an appropriate way of calculating monthly pro-
ductivity indices at a disaggregated level.
Compared to national accounts the advantages of the
index of labour productivity are the availability of
aggregrated monthly data, of annual data for selected
four-digit industries, of separated data on man-hours
worked and on production workers. One of their disad-
vantages is the limitation of reporting units to
plants with 20 or more employees only. Another - more
severe - disadvantage is the estimation procedure of
net output, that is carried out under the assumption
of constant shares of intermediate inputs in gross
output at the level of product groups.
2. Statistics from the Federal Institution of Labour
The Federal Institution of Labour (Bundesanstalt fur
Arbeit) , Niirnberg, does not collect any data on out-
put; it concentrates on statistics on labour input.
Although highly valuable in research on labour markets
there is little direct use in productivity analyses.
No. 30 to 32 of Appendix I.
2
No. 9 to 18 of Appendix I.- 39 -
The main publication of this institution giving very
detailed information on the labour force of West Ger-
many is:
Amtliche Nachrichten der Bundesanstalt fur Ar-
beit.
A supplement to this monthly publication provides
annual data:
Jahreszahlen zur Arbeitsstatistik.
These publications are complemented by time series of
annual data that are published by the Institute of
Labour Market Research (Institut fur Arbeitsmarkt- und
Berufsforschung), Nurnberg, which is associated with
the Federal Institution of Labour. The title of this
publication is:
Arbeitsmarktstatistische Zahlen in Zeitreihen-
form. Jahreszahlen fur die Bundesrepublik
Deutschland.
In addition to these statistics, the Institute of
Labour Market Research provides information on man-
hours worked that are not available from other sour-
ces. These data, that are published irregularly ,
cover ten sectors of the economy. They are adjusted
for public holidays, paid and unpaid vacations, part-
time employment and sick-leaves. Together with in-
formation of the Federal Statistical Office on speci-
fic industries they allow the estimation of hours
worked on a more disaggregated level.
See Hans-Uwe Bach, Hans Kohler, Lutz Reyher, Bern-
hard Teriet, Arbeitszeit und Arbeitsvolumen in der
Bundesrepublik Deutschland 1960-1975. Struktur,
Entwicklung und Auslastung. Beitrage zur Arbeits-
markt- und Berufsforschung, No. 23, Nurnberg 1978.- 40 -
Such estimates on annual hours worked have been car-
ried out by different research institutions in West
Germany. The results are compatible with the industry-
code of national accounts at the level of 53 different
branches. The most recent data calculated by the In-
stitute of World Economics (Institut fur Weltwirt-
schaft) in Kiel extend from 1960 to 1981 .
Similar work has been done by the Ifo-Institute,
Munich. It covers the period from 1960 to 1981 at the
level of 50 industries. These data, that are separate-
ly available for total employment and salaried emplo-
yees and wage earners, are published for three years:
1960, 1973 and 1983
1.
3. Statistics from research institutions
It has been argued above that it would be troublesome
work to calculate real productivity data from indus-
try-specific statistics of the Federal Statistical
Office. Such efforts are carried out by the German
Institute of Economic Research (Deutsches Institut fur
Wirtschaftsforschung), Berlin.
The results are annual productivity data for 35 bran-
ches of mining and manufacturing. The first of these
publications dates back to 1958; it covers time-series
beginning in 1950. The most recent one for the period
1973 to 1984 has just been published:
See Klaus-Dieter Schmidt et al., Im AnpassungsprozeB
zuriickgeworfen. Tubingen 1984, p. 191-193. - Corre-
sponding data from 1960 to 1978 are published in:
Gerhard Fels, Klaus-Dieter Schmidt, Die deutsche
Wirtschaft im Strukturwandel. Tubingen 1981,
p. 326-329.
2
See Kurt Vogler-Ludwig, Auswirkungen des Struktur-
wandels auf den Arbeitsmarkt. Munich 1983, p. 104-
105.- 41 -
Produktionsvolumen und -potential, Produktions-
faktoren des Bergbaus und des Verarbeitenden
Gewerbes in der Bundesrepublik Deutschland.
1973-1984.
The main statistical sources for these estimates are
monthly data from the Federal Statistical Office on
sales and employment , annual data on the cost struc-
2 3
ture , and monthly data on real net output . These
statistics are used for estimating real net output,
total employment, total hours worked, employment by
production workers, and hours-worked by production
workers.
The reporting units underlying the official statistics
are plants with 20 or more employees. Data on net
output are based on value-added of the base year and
are estimated for other years by the development of
gross output. Thus, the share of intermediate inputs
in gross output is assumed to remain constant over
time (as in statistics of the Federal Statistical
Office on net output).
In dealing with these statistics it should be realized
that the figures on total hours worked are to be in-
terpreted with caution. Since there is no independent
information on this topic, they simply are generated
by multiplying hours worked per production worker with
the number of employees.
No. 9 of appendix I.
2
No. 12-14 of appendix I.
3
No. 30 of appendix I.- 42 -
In the past these statistics have been used intensive-
ly in economic research. They have been the only
source of such disaggregated data on productivity for
many years. In recent years, however, the extended
sectoral disaggregation of national accounts by the
Federal Statistical Office has reduced the importance
of these statistics.
4. Statistics from employers' organizations
Among employers' organizations, there are only two
publishing statistical information beyond official
statistics - the Verband Deutscher Maschinen- und
Anlagenbau (VDMA) and the Zentralverband der Elektro-
technischen Industrie (ZVEI). The VDMA-publication is:
Statistisches Handbuch fur den Maschinenbau.
This publication contains annual data on the index of
net production and employees for 36 sub-groups of
machinery, whereas the Federal Statistical Office in
its corresponding publication presents data on only
2
nine sub-industries. As mentioned above , however, the
incomparability of these two statistics should be
noted: Statistics on net output apply to product
categories, whereas statistics on employees apply to
enterprises classified according to their most import-
ant sales activities. Therefore, the VDMA does not
generate data on productivity from the index of net
output and data on employment.
No. 3 0 of Appendix I.
2
See p. 38.- 43 -
The ZVEI, however, generates productivity data for 52
sub-groups of electrical engineering - a substantial
improvement in the sectoral disaggregation as compared
with official statistics, which only cover four sub-
groups. For these estimates the ZVEI mainly utilizes
1 2
data on net output and employment from the Federal
Statistical Office. In addition, some results reported
by member enterprises are included as well. The task
of comparing functionally arranged data on output to
institutionally arranged data on employment is solved
by estimating the structure of employment according to
the structure of output at a disaggregated level. The
results, therefore, have to be interpreted as a sec-
toral disaggregation by function. They apply to pro-
duct groups, not to enterprises.
These productivity data are published in:
Die Elektrotechnische Industrie. Statistischer
Bericht.
Some information on productivity within the respective
lines of business is contained in almost every report
of other employers' organizations as well. They do not
provide, however, productivity statistics which differ
from those distributed by the Federal Statistical
Office. Therefore, in this context a discussion of
these publications is redundant.
All in all, the statistical series reviewed here from
the Federal Statistical Office, the Federal Institu-
tion of Labour, the German Institute of Economic Re-
See no. 30 of Appendix I.
2
See no. 9 of Appendix I.- 44 -
search, the VDMA, and the ZVEI completely cover the
basic sources on sectoral labour productivity pub-
lished in West Germany. These series serve as inputs
for many publications of other institutions - with or
without explicit citation. Out of these secondary
statistics certain key series have been selected and
are discussed in the following section.
5. Secondary statistics from various institutions
For those researchers who are interested in up-to-date
information on productivity, there are two publica-
tions based upon statistics from the Federal Statis-
tical Office, but presented independently.
First, the Federal Ministry of Industry (Bundeswirt-
schaftsministerium) provides monthly data on real net
output and corresponding data on employment in mining
and in four manufacturing divisions :
Die wirtschaftliche Lage in der Bundesrepublik
Deutschland. Monatsberichte.
This report is published simultaneously with the cor-
responding publication of the Federal Statistical
2
Office . In addition to productivity figures it con-
tains many other valuable statistics on business
cycles.
The same applies to the monthly report of the German
central bank (Deutsche Bundesbank) which provides re-
cent data on productivity simultaneously with the
Federal Statistical Office, but in combination with
many other statistical series used as business cycle
These divisions are listed on page 36, footnote 1.
2
See no. 30 of Appendix I.- 45 -
indicators. Sectoral information on productivity by
this institution, however, is limited to mining and
manufacturing as a whole:
Statistische Beihefte zu den Monatsberichten der
Deutschen Bundesbank, Reihe 4: Saisonbereinigte
Wirtschaftszahlen.
A selection of sectorally disaggregated national ac-
counts with corresponding data on employment (8 dif-
ferent sectors) and of industry-specific data on net
output, employees, production workers and hours worked
(mining and four manufacturing divisions) is included
in the appendix of every annual report of the German
Council of Economic Advisors (Sachverstandigenrat zur
Begutachtung der gesamtwirtschaftlichen Entwicklung).
This information corresponds to that given by the
Federal Statistical Office ; it has the advantage,
however, of being presented as long time series re-
based to the actual base year. Disaggregated data on
national accounts, for example, are given back to 1960
in every volume; in volumes prior to 1977 they.even
include information back to 1950. Time series on min-
ing and manufacturing begin in 1962.
No. 2 and 3 0 of Appendix I.- 46 -
IV. Which data for which purpose? - A guide to quick
information and appropriate figures
As the careful reader of chapter III should have
noted, the most appropriate source of productivity
data are publications of the Federal Statistical Of-
fice related to national accounts. The level of dis-
aggregation (about 60 different industries) seems to
be sufficient for most investigations, consistent time
series are available back to 1960, and enough addi-
tional information on other variables is presented
within the system of national accounts at a disaggre-
gated level.
For annual time series from 1960 to 1981 see no. 6 of
Appendix I, for recent years see no. 2. At a less
disaggregated level, time series beginning in 1950 are
presented in no. 7 of Appendix I.
The main advantage of these statistics is the calcu-
lation of value-added by separate data on gross output
and intermediate inputs. On the other hand, there is
the disadvantage of the lack of information on hours
worked, but this seems to be more than outweighed by
the superior quality of data on output.
Within national accounts, there is information on
productivity in mining and manufacturing for the two-
digit industries of the SYPRO-code. If more detailed
information on mining and manufacturing is required,
empirical research should be based upon the index of
labour productivity, also provided by the Federal
Statistical Office. Annual data are given for 29 two-
digit industries (compatible to the industry-code of- 47 -
national accounts) and for 37 selected four-digit
industries. Revisions covering the period from 1970 to
1979 and from 1976 to 1982 are presented in two spe-
cial volumes (no. 31 and no. 32 of Appendix I) ; at
this level of disaggregation more recent results are
published annually (no. 30 of Appendix I, annual is-
sue) .
In most industries, there are no reliable data for
further disaggregation. The only exception is electri-
cal engineering, where the employer organization car-
ries out its own estimates (no. 41 of Appendix I).
Compared to national accounts, however, the main dis-
advantage of all of these statistics is the estimation
of net output changes under the assumption of constant
shares of intermediate inputs: The difference between
gross output and intermediate inputs, which is equiva-
lent to net output, is calculated only for the base
year. For every other year the change of net ouput of
different industries over time is estimated by
weighted indices of gross output of product groups.
Each industry contains several product groups. The
weights of the different product groups are given by
the structure of net output in the base year. Since
this procedure ignores changing input coefficients
whithin product groups, national accounts should be
preferred whenever possible.
Monthly data on sectoral productivity in West Germany
are available at the level of mining and four manu-
facturing divisions only (see no. 30 of Appendix I,
monthly issue). In addition to this information pub-
lished by the Federal Statistical Office, equivalent
data are presented by the Federal Ministry of Industry- 48 -
together with further information on other economic
variables within the same publication (see no. 37 in
Appendix I).
At a medium level of disaggregation the annual reports
of the German Council of Economic Advisors could serve
for quick information on productivity, especially if
long time series are needed (no. 39 of Appendix I). It
provides disaggregated national accounts and corre-
sponding data on employment for eight different sec-
tors of the economy back to 1960 (in issues prior to
1977 such time series are presented back to 1950) .
Furthermore, productivity data on five sub-groups of
mining and manufacturing back to 1962 are given as
well. The main advantage of this source is the pre-
sentation of a wealth of additional information (for
example on wages and salaries, on capital formation
and on energy consumption) within one volume.
A further disaggregation of producticity data beyond
the levels of sectoral national accounts and the index
of labour productivity is impossible without own esti-
mates. These estimates could be based upon various
industry-specific statistics of the Federal Statisti-
cal Office (no. 9 to 32 of Appendix I) . In this re-
spect, additional information of employer organiza-
tions is of little use, with the exception of ma-
chinery and electrical engineering (no. 40 and 41 of
Appendix I).
Finally, the methodological differences between data
on value-added and data on net output should be
stressed again: A calculation of value-added by sepa-
rate data on gross output and intermediate inputs is
only carried out within the system of national ac-- 49 -
counts. All the other statistics on productivity are
utilizing the concept of net output, which implies the
assumption of constant shares of intermediate inputs
in gross output over time (see above page 36f.). If,
for example, the impact of rising raw material prices
on labour productivity is analyzed, this assumption
seems to very shaky. If, on the other hand, the in-
fluence of capital formation on productivity increases
is the topic of research, data on net output will
probably yield results similar to those of data on
value-added.- 50 -
V. The utilization of productivity data in applied
economics
Given the basic data_ weaknesses described above it
becomes evident that an analysis of productivity
trends must be viewed with the necessary caveats. As
already pointed out, those West German productivity
series that are based on indices of net output are
affected by a number of shortcomings due to an insuf-
ficient data base on intermediate inputs. Therefore,
productivity series derived from sectorally disaggre-
gated national accounts should be preferred. The main
disadvantage of these data, however, is the lack of
information on hours worked. Since in recent years
part-time work has substantially increased, an exten-
sion of statistics on labor input within the system of
national accounts is an urgent necessity. Otherwise
the suitability of productivity statistics for esti-
mating shifts in efficiency would diminish. A superior
index of productivity would contain information on
value-added according to the definitions of national
accounts and information on hours worked by employees.
Since at present such data are not available, diffe-
rent statistical sources are employed for different
purposes:
In the lime light of applied economic research are
forecasts on business cycles. This applies especially
to those carried out by the five major institutes on
economic research , by the research institutes of the
Deutsches Institut fur Wirtschaftsforschung, Berlin;
HWWA-Institut fur Wirtschaftsforschung, Hamburg;
Ifo-Institut fur Wirtschaftsforschung, Munich; Rhei-
nisch-Westfalisches Institut fur Wirtschaftsfor-
schung, Essen; Institut fur Weltwirtschaft, Kiel.- 51 -
1 2
employer's organizations and the trade unions , by
the German Council of Economic Advisors , and by the
4
federal government . Each of these presents separate
forecasts once or twice a year. In addition, there is
a joint forecast of the five major institutes every
spring and fall .
Publications, of these forecasts refer only to the
whole economy. The background of these estimates, how-
ever, are disaggregated data, usually at the level of
ten sectors. Here, productivity increase is but one
variable among others. Since productivity trends are
rather stable over time, however, it is an important
one. The data base of productivity forecasts is mainly
provided by the Federal Statistical Office. It con-
tains information on national accounts and information
on indices of net output as well. With this coopera-
tion, the institutes have access to some preliminary
data. All of this information, however, is available
to other researchers too, although with a longer time-
lag.
Another important field for productivity analyses is
in the area of wage-negotiations. Obviously key guide-
lines for wage-contracts are expected inflation and
expected productivity increases. Estimates on produc-
Institut der deutschen Wirtschaft, Koln.
2
Wirtschafts- und Sozialwissenschaftliches Institut
des DGB, Diisseldorf.




Published in: Deutsches Institut fur Wirtschaftsfor-
schung, Wochenbericht. Berlin, current issues.- 52 -
tivity are primarily based upon above cited forecasts
on business cycles. There are, however, separate esti-
mates for particular industries, which are generated
by industry-specific organizations in close coopera-
tion with the research institutes of employers' or-
ganizations and unions. These very detailed forecasts,
that are based on indices of net output, are not
available to the public.
The controversy about the role of real wages in deter-
mining the level of employment/unemployment has cast
some doubts on the suitability of measured producti-
vity numbers as indicators of wage potentials. It has
been argued, that in times of reduced employment those
jobs will be squeezed out of the market first, which
are at the bottom of the productivity scale. This
dismissal of low-productivity workers will increase
the average productivity of all jobs remaining in the
market, even if there is no change in productivity at
every single job. Such increases of labour productivi-
ty, which are due to the dismissal of low productivity
workers only, have been called wage-induced producti-
vity gains .
Since total employment in West Germany has been
shrinking continuously since 1973, actually observed
productivity increases probably include a substantial
part of such induced gains. If wage negotiations are
aimed at stabilizing real unit labour costs, these
induced gains have to be subtracted from the statisti-
cally measured productivity increase. Such adjustments
See Herbert Giersch, Arbeit, Lohn und Produktivitat.
Weltwirtschaftliches Archiv, 119. (1983), No. 1,
p. 1-18. - Jtirgen Roth, Kriterien fur eine beschaf-
tigungsgerechte Lohnpolitik. Die Weltwirtschaft,
1983, No. 1, p. 36-53.- 53 -
can be accomplished by a simple formula, which is
derived from neoclassical production theory .
In addition - to forecasts on business cycles another
important periodical research project in West Germany
are the reports on structural change. These reports,
given by the five major institutes on economic re-
2
search, started in the late seventies . They include
detailed investigations on productivity changes. The
dominant data source is the sectoral disaggregation of
national accounts from the Federal Statistical Office.
As mentioned above (page 6) these reports have ini-
tiated substantial improvements in the level of dis-
aggregation of data provided by the Federal Statis-
tical Office.
In connection with these reports on structural change
there has been a special report on the productivity
slowdown, that has occurred in West Germany (and other
industrialized countries as well) since the seven-
ties . The number of industries analyzed and the data
See Henning Klodt, Lohnquote und Beschaftigung - Die
Lohnlucke. Jahrbiicher fur Nationalokonomie und Sta-
tistik, forthcoming.
2
The most recent of these reports have been released
in 1983/84. See Deutsches Institut fur Wirtschafts-
forschung, Erhohter Handlungsbedarf im Strukturwan-
del. Berlin 1983. - HWWA-Institut fur Wirtschafts-
forschung, Analyse der strukturellen Entwicklung der
deutschen Wirtschaft. Hamburg 1983. - Wolfgang Ger-
stenberger et al., Analyse der strukturellen Ent-
wicklung der deutschen Wirtschaft. Munich 1983. -
Rheinisch-Westfalisches Institut fur Wirtschaftsfor-
schung, Analyse der strukturellen Entwicklung der
deutschen Wirtschaft. Essen 1983. - Klaus-Dieter
Schmidt et al., op.cit.
See Henning Klodt, Produktivitatsschwache in der
deutschen Wirtschaft. Tubingen 1984.- 54 -
base used in this investigation are similar to those
in the general reports.
Another project has been carried out at the University
of Mannheim. Here, productivity changes in different
countries and industries are explained by a translog-
approach . This publication contains very rich statis-
tical information on different determinants of produc-
tivity changes at a disaggregated level.
An investigation on the productivity slowdown in the
light of transitory and cyclical effects has been
2
presented recently by the University of Hamburg . It
stresses the importance of shifts in production to
those goods, which are not traded on markets, and the
importance of increased information and transaction
costs due to inflation.
In past years the German Council of Economic Advisors
has tried to evaluate the impact of structural change
on the overall productivity trend . A formula has been
See Klaus Conrad, Produktivitatsliicken nach Wirt-
schaftszweigen im internationalen Vergleich. Berlin
1985. - Some preliminary results of this project are
presented in: Klaus Conrad, Dale W. Jorgenson, The
Structure of Technology, Federal Republic of Ger-
many, 1950-1973. Zeitschrift fur Wirtschafts- und
Sozialwissenschaften, 1978, No. 3, p. 259-279.
2
See Helmut Wager, Strukturwandel, Konjunkturpolitik
und Produktivitatsschwache. Diskussionsbeitrage zur
Politischen Okonomie, No. 57, Hamburg 1984.
See Sachverstandigenrat zur Begutachtung der gesamt-
wirtschaftlichen Entwicklung, Jahresgutachten
1965/66. Stuttgart, Mainz 1965, p. 125-159, p. 197-
199.- 55 -
developed, which calculates a fictious productivity
advance, that would have occurred in a world without
any sectoral shifts. Compared to observed productivity
changes these results reveal the contribution of
structural change to aggregate productivity advance.
It could be criticized, however, that these calcula-
tions have been carried out with productivity data at
constant prices. As shown in chapter II (page 29 f.),
comparisons of sectoral productivity levels at con-
stant prices will lead to very arbitrary results de-
pending on the base year. Therefore, productivity-
effects of structural change ought to be calculated at
current prices.
These studies are, of course, only a selection. Never-
theless it has to be noted that most contributions to
productivity analysis in West Germany are limited to
overall economic development. In the centre of today's
discussion are the fears of technological unemployment
attributed to productivity gains from the introduction
of microelectronics into production processes. Recent
analyses also focus on the impact of real wages and
productivity advance on overall employment. But re-
search on aggregate productivity lies beyond the scope
of this paper.- 56 -
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